Objectives: Adults report high levels of fatigue after intensive care, but little is known about pediatric survivors. This study aimed to explore rates of self-reported fatigue in children after critical illness. Design: Prospective cohort study. Conclusions: The Pediatric Quality of Life Inventory Multidimensional Fatigue Scale appears to be a promising tool for use in outcomes research with PICU survivors. These results highlight the need to bear in mind the heterogeneity of PICU patients and the multidimensional nature of fatigue symptoms. (Pediatr Crit Care Med 2019; 20:e98-e101) 
F atigue is often reported by adult ICU survivors. Griffiths and Jones (1) report that muscle wasting and fatigue are major issues in their adult ICU follow-up clinics, and others describe reduced exercise tolerance and chronic fatigue in this population, for many months after discharge (2) (3) (4) . Less is known about fatigue in children after intensive care treatment, although significant sleep problems have been observed (5) and fatigue has been identified as an area on which more data are required (6) .
This study aimed to examine the extent of fatigue in PICU survivors, using a promising self-report measure, the Pediatric Quality of Life Inventory (PedsQL) Multidimensional Fatigue Scale (7) . It was hypothesized that PICU survivors would report higher levels of fatigue than healthy controls and that children who had been admitted for traumatic brain injury (TBI) would report higher cognitive fatigue (8) .
METHODS

Design
This was a prospective cohort study, nested within another study which examined children's self-reported quality of life following critical illness (9) . Ethical permission was granted by the hospital Ethics Committee (Ref: 03AR12). Parents and children were provided with age-appropriate research information sheets, and written informed consent was obtained.
Sample/Procedure
Families of surviving children over 7 years old, admitted consecutively for more than or equal to 24 hours to a 21-bed ICU in a tertiary Children's Hospital over an 18-month period, were approached about the study by letter, 6 weeks after discharge from PICU. (Exclusion criteria were nonaccidental injury, significant learning difficulties, readmission, palliative care, and no registered general practitioner.)
Demographic and medical data were obtained from the child's medical record. Illness severity was determined using the Pediatric Index of Mortality (PIM) score (10) and, for the TBI group, the Glasgow Coma Scale (GCS) (11) .
Measures
The 18-item PedsQL Multidimensional Fatigue Scale (7) "general fatigue," "sleep/rest fatigue," and "cognitive fatigue." Total and subscale scores range from 0 to 100, with higher scores indicating better functioning, i.e., "lower" fatigue.
The scale was originally first described in 2002, has good reliability and validity, and a factor structure demonstrated to be independent of gender or age (12) . Until relatively recently data on healthy controls were limited, but norms for 209 healthy controls are now available as are comparative scores for children with a number of common conditions (13) (14) (15) (16) (17) . There are versions for different age groups and for parents to complete if the child is not able. Participants also completed the generic PedsQL Quality of Life Inventory (18) for the main longitudinal study (9) .
Statistical Analysis
Children's scores on the PedsQL Multidimensional Fatigue Scale were compared with norms using Student t tests (19) . Associations with baseline measures were examined using nonparametric Spearman correlations. Analyses were performed using the IBM Statistical Package for the Social Sciences (SPSS) version 25 (IBM Corp., Armonk, NY). using p less than 0.05 for statistical significance.
RESULTS
Median age of the sample was 11 years (range, 7-17 yr), and median length of stay was 2 days (range, 1-38 d). The majority (n = 90 [93%]) were ventilated. In relation to the TBI group (n = 36), n equals to 19 (53%) had sustained severe injury (GCS, ≤ 8); n equals to 10 (28%) had moderate injury (GCS, 9-12); and n equals to 7 (19%) had mild injury (GCS, ≥ 13) (20) . Fifteen children were admitted electively, mainly for spinal or transplant surgery, with the remainder (n = 46) admitted for other emergency conditions. Further sample information is available elsewhere (9) .
Psychometrics
In this sample, the PedsQL Multidimensional Fatigue Scale demonstrated acceptable reliability (Cronbach α = 0.88 for whole scale, 0.82 for general fatigue, 0.65 for sleep/rest fatigue, and 0.87 for cognitive fatigue). The proportion of children scoring at the extremes of the scale (ceiling 6%; floor 0%) was also acceptable at less than 15%. Evidence of construct validity was provided by the positive correlation between total fatigue score and concurrent generic quality of life score (r = 0.48; p < 0.001). In terms of general feasibility, the scale was straightforward to administer, taking under 5 minutes to complete with each child and the proportion of missing items was low (0.4%).
Comparisons With Healthy Controls
PICU survivors' total fatigue scores were similar to those of healthy children (n = 209), but the proportion of the sample scoring greater than 2 sd below norms (indicative of severe fatigue [8] ) was higher than would be expected at 9/97 (9%) ( Table 1) . Also, although scores on the general fatigue and sleep/rest fatigue subscales were not significantly different to the norms, scores on the cognitive fatigue subscale were significantly worse, both for the sample as a whole and for the "other emergency group" in particular.
The only other finding of note, related to the TBI group, was that they reported that they had less sleep/rest fatigue, i.e., they slept "better" than their healthy peers.
Associations With Illness Severity
None of the four baseline variables examined (PIM score, length of stay, days on opiates/benzodiazepines, and GCS) were significantly associated with total fatigue score for the whole sample, but there was an association between higher PIM score and lower fatigue in the elective subgroup, suggesting greater improvements in functioning after intensive care treatment for the sicker children in this group ( Table 2 ).
DISCUSSION
The hypothesis that PICU survivors would report higher total fatigue than healthy children was not upheld. This is interesting given that their self-report ratings of general quality of life were significantly lower at 3 months than those of controls (9). It also contrasts with the adult ICU literature, and may indicate that, in general, children regain energy at a faster rate than adults after critical illness. However, the fact that nearly one in 10 reported severe fatigue shows that this was not the case for all, and increased cognitive fatigue was found in the sample, indicating that some PICU survivors may benefit from further assessment consistent with recent recommendations relating to pediatric Post Intensive Care Syndrome (21) and the reports of neuropsychologic deficits in particular groups of PICU survivors, such as those who have had sepsis (22) and those who have required extracorporeal membrane oxygenation therapy (23) , who may benefit from additional support on return to school.
Cognitive fatigue was not however found to be a specific problem for the TBI group in this sample, as had been originally hypothesized. A recent study of 32 children who had sustained mainly mild-to-moderate TBI (8) , which used the same fatigue scale, reported above average fatigue, but these data were collected earlier, at 6 weeks postinjury. Further research could establish whether significant improvements in fatigue occur between 6 weeks and 3 months postinjury in this subset of patients.
The lack of association between objective indices of severity of illness and fatigue is consistent with the literature (8) and highlights the need for more information on the trajectories of recovery of children after critical illness. Finally, the finding that the sickest children who were admitted electively reported the lowest fatigue at follow-up is a reminder that, although PICU treatment can be associated with poor long-term outcomes for some, it is also be associated with significant improvements in health status and quality of life in others.
Limitations of the study include the fact that children were excluded if they had significant learning difficulties, whether these predated admission or resulted from injury. This, together with the number of short stay patients who were admitted electively, may mean that this sample is not representative of the PICU population as a whole.
Nevertheless, in conclusion, these findings support the potential value of the PedsQL Multidimensional Fatigue Scale for use with children after critical care. It was straightforward to administer, demonstrated acceptable psychometric properties and discriminated between PICU survivors and healthy children. Furthermore, the results relating to cognitive fatigue in the "other emergency" subgroup and sleep/rest fatigue in the TBI subgroup (which may reflect their need for extra sleep during recovery) illustrate the value of a "multidimensional" measure of fatigue.
In the context of the growing appreciation of the heterogeneity of long-term outcomes in this group (6, 24) , this scale could prove useful in the characterization and monitoring of children's recovery after PICU. 
